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INTELLIGENT NETWORK AND PACKET 
DATA NETWORK INTEROPERABIUTY 

CROSS-REFERENCES TO RELATED APPLICATIONS 

This Application for Patent claims the benefit of priority from, and hereby 
incorporates by reference the entire disclosure of, co-pending U.S. Provisional 
Application for Patent Serial No. 60/086,280, filed May 21, 1998. 
BACKGROUND OF THE INVENTION 

Technical Field of the Invention 

The present invention relates in general to the telephony field and, in 
particular, to a method and system for attaining interoperability between an 
Intelligent Network (IN) and Packet Data Network (PDN). 

Description of Related Art 

Packet-switched communications standards have been specified for digital 
cellular telecommunications systems in both Europe and Japan. For example, 
standards for the General Packet Radio Service (GPRS) have been specified for the 
Pan-European Global System for Mobile Communications (GSM) by the European 
Telecommunications Standards Institute (ETSI), the Packet Personal Digital 
Cellular (PPDC) System by the Nippon Telephone and Telegraph Company 
(NTTC) in Japan, and packet-switched standards are being specified for the 
International Mobile Telecommunications-2000 (lMT-2000) System. These packet- 
switched communications systems being developed are considered more efScient 
than conventional cu^cuit-switched communications systems in transferring 
information such as audio, video and data in a mobile radiotelephone system 
environment. Albeit, the efficiency is likely higher for circuit-switched voice, but 
the efficiency is higher for packets than the same coding used for circuit-switched 
data. However, it is assumed that in the initial operational years, the packet- 
switched communications systems will be used primarily for accessing and 
transferring Intranet (e.g.. companies' local networks) and Internet (e.g., Worid- 
Wide Web or WWW) data, while the conventional circuit-switched systems will still 
provide the traditional bearer services (e.g., voice calls). 
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For some time now, mobile communications network operators (e.g., GSM, 
PDC and IMT-2000 network operators) have been providing certain value-added 
services such as, for example, the new IN/Customized Applications for Mobile 
network Enhanced Logic (CAMEL) service. CAMEL is a feature in the GSM 
Standard that integrates support of operator-specific IN services into the GSM 
architecture. Essentially, the CAMEL services are overlaid on top of the GSM 
circuit-switched traffic (e.g., voice calls). However, a problem that exists is that 
there is currently no known capabiUty for overlaying these value-added services on 
packet-switched traffic. The main reason for this problem is that this capability is 
expected to be provided by the Intranet operator or Internet Service Provider (ISP), 
and not as part of the value-added service (e.g., IN/CAMEL) itself 

Currently, no international standard is being promulgated for an interface 
between an IN and packet-switched network, and as mentioned earlier, there is no 
known solution for the problem of how to provide value-added services (e.g., 
CAMEL) for packet-switched communications. As such, this is an immediate 
problem for mobile communications network operators who are currently providing 
IN services, such as, for example, the popular pre-paid services being offered for 
mobile subsoibers' circuit-switched calls (e.g., voice calls and G3 facsimile calls). 
Such pre-paid IN services monitor the elapsed time of the circuit-switched call for a 
mobile subscriber, and translate that time into charges that are billed to the 
subscriber in proportion to the communications time used. However, there is 
currently no method or system available that enables a pre-paid IN service 
application to monitor the elapsed communications time for a subscriber using 
packet-switched communications. 

Consequently, a pressing need has arisen for a PDN/IN interface and 
interoperabiUty which will enable such services as IN/CAMEL to be overlaid on top 
of packet-switched traffic as a complement to conventional Intranet and Internet 
vahie-added services. As described in detail below, the present invention 
successfully meets this need and resolves these and other related problems. 
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SUMMARY OF THE INVENTION 

In accordance with a preferred embodiment of the present invention, a 
method and system are provided for creating an interface between a packet- 
switched network and an IN, which is based on an interface between an associated 
circuit-switched network and an IN/CAMEL service. Meanwhile, the CAMEL 
application can also provide IN services to mobile subscribers while they are 
roaming in other networks (e.g., international roaming). 

An important technical advantage of the present invention is that mobile 
network operators providing IN/CAMEL services to offer a pre-paid subscription to 
mobile users, which will cover traditional voice calls and also Intranet and Internet 
usage through a packet-switched communications standard. 

Another important technical advantage of the present invention is that a 
mobile user of circuit-switched and packet-switched communications can subscribe 
with one network operator to provide a pre-paid service and pay in advance only 
once for the subscription. The network will subtract payments from the user's 
account for both the circuit-switched and packet-switched traffic. 

Still another important technical advantage of the present invention is that a 
viable interface and interoperability are provided between a packet data node and an 
IN/CAMEL node, which can be used to overlay CAMEL services on packet 
communications as a service complement to Intranet and Internet value-added 
services. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understandmg of the method and apparatus of the present 
invention may be had by reference to the following detailed description when taken 
in conjunction with the accompanying drawings wherein: 

FIGURE 1 is a block diagram of a system that can be used for connecting an 
IN/CAMEL service with a mobile packet data communications session, in 
accordance with a preferred embodiment of the present invention; 

FIGURES 2A and 2B are related block diagrams that show additional parts 
of the system shown in FIGURE 1 ; and 
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FIGURE 3 is a block diagram of the system shown in FIGURES 1 and 2 in 
an exemplary scenario where the end-user is communicating via parallel 
connections, such as a circuit-switched connection and a packet-switched 
connection. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The preferred embodiment of the present invention and its advantages are best 
understood by referring to FIGURES 1-3 of the drawings, Uke numerals being used for 
like and corresponding parts of the various drawings. 

Essentially, in accordance with a preferred embodiment of the present invention, 
a method and system are provided for creating an interface between a packet-svsdtched 
network and an IN which is based on an interface between an associated circuit- 
switched network and an IN/CAMEL service. Meanwhile, the CAMEL application can 
also provide IN services to mobile subsaibers while they are roaming in other networks 
(e.g., international roaming). 

Specifically, FIGURE 1 is a block diagram of a system 10 that can be used for 
connecting an IN/CAMEL service with a mobile packet data communications session, 
in accordance with a preferred embodiment of the present invention. As shown, a 
mobile phone 12 can register or initially attach (connect) to a packet network via a 
radio network control (RNC) 14. The receiving packet data communications node 
(e.g., referred to as a Serving GPRS Support Node or SGSN) 16 in the serving 
network interrogates the end-user*s Home Location Register (HLR) 18 for certain 
subscription and security information that the HLR is expected to return. In response, 
the HLR 18 provides this inforaiation (e.g., authentication keys, etc.) to the SGSN 16. 
For this embodiment, this information fi-om the HLR can also mclude a Service Key 
with the address of an IN/CAMEL service application in an IN Service Control 
Function (SCF) involved (desaibed in more detail below), which enables the CAMEL 
service to enter the packet conmiunications session. In accordance with the GSM 
Technical Specification for CAMEL Stage 2:GSM TS 03.78 (version 6.1.1 Release 
1997), the Service Key can identify to the IN SCF the CAMEL service logic that 
should be applied. It is usefiil to note that in the fiiture, an ISP may assume some or 
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all of the functions of an HLR. However, substituting an ISP for the HLR in the future 
should have no appreciable effect on the scope of the present invention. As such, the 
interface 22 between the SGSN 16 and the HLR 18 can be, for example, a Signalling 
System 7 (SS7) interface or an interface based on an Internet Protocol (JP), For 
example, the information can be conveyed over the SS7 interface in a message using 
a Mobile Application Part (MAP) protocol or an INAP protocol. 

Referring to the block diagram shown in FIGURE 2A, the exemplary system 
10 also includes the IN/CAMEL network's SCF 20, which can be used to implement 
the present invention. For example, in accordance with the CAMEL specification, a 
GSM (IN/CAMEL) SCF is a functional entity that contains the CAMEL service logic 
used to hnplanent an Operator-Specific Service (OSS). Also, in accordance with the 
CAMEL specification, the (IN/CAI^IEL) SCF can interface with an HLR (18), a GSM 
Service Switching Function (SSF), and a GSM Specialized Resource Function (SRF) 
using a MAP or CAMEL AP (CAP) protocol. 

When a mobile phone (12) activates a packet data communications session 
(e.g., immediately or sometime after the registration or attachment phase), the SGSN 
16 sends a CAMEL-rdated signal to the IN/CAMEL SCF 20. As such, the SGSN 16 
had earlier determined the identity of the IN/CAMEL network during the initial 
registration or attachment phase described above. The CAMEL-related signal received 
at the SCF 20 notifies the IN/CAMEL network that a packet data session is about to 
be set up before the packet data connection phase is continued further. The main 
reason fijr this notification is to conserve connection capacity, for example, in the event 
that the subscriber's pre-paid service does not allow for additional packet data 
communications. 

Referring to the block diagram shown in FIGURE 2A, the CAMEL-related 
signal sent fi^om the SGSN 16 to the SCF 20 can be implemented as part of an existing 
message (e.g., "InitialDataProvide" or an Initial Detection Point (DP) message) in 
accordance with the CAMEL protocol, or as a new message. In accordance with the 
CAMEL specification (Paragraph 9.1.5.2), an Initial DP message contains certam 
infonnation elements (lEs) including a Service Key. As described earlier, the Service 
Key can be used to address the correct CAMEL service application(s) within the SCF 
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(20). 

In response, the IN/CAMEL SCF 20 can return information to the SGSN 16 
in an "ApplyCharging" message. In accordance with the CAMEL specification 
(Paragraph 9.2.2), an ApplyCharging message is an Information Flow (IF) which is 
used for interacting from a GSM SCF with GSM SSF charging mechanisms in order 
to control the duration of a call. As such, the SCF 20 can use an ApplyCharging IF to 
instruct the SGSN 16 about how it is to function with respect to the end-user and/or 
SCF 20. 

For this embodiment, the SCF 20 sends an ApplyCharging IF to the SGSN 16, 
which provides information regarding the number of packet data bytes that the end-user 
can transmit. For example, the SCF 20 can send an ApplyCharging IF to the SGSN 16 
with an IE including the value " 1 024,000,000". This information can be interpreted by 
the SGSN 16 to mean that the SGSN is to clear the packet connection when 1024 
Mbits have been transmitted to/firom the end-user from/to the packet data network: 
For this embodiment, the interface 23 between the SGSN 16 and SCF 20 can be, for 
example, an SS7 (MAP or CAP) or IP-based interfece. 

Referring to the block diagram shown in FIGURE 2B, in the event that the end- 
user clears the packet data session (by implicit or expUcit deactivation) before the 
maximum bit limit is exceeded (e.g., 1024 Mbits), the SGSN 16 can send an 
IN/CAMEL message (e.g., "ApplyChargingReport" IF) to the SCF 20 in conjunction 
with the packet commiuiications session clearing procedure. In accordance with the 
CAMEL specification (Paragraph 9. 1 .2), an ApplyChargingReport IF can be used by 
a GSM SSF to report to a GSM SCF information that was requested in an 
ApplyCharging IF. For this embodiment, an ApplyChargingReport IF can be used by 
the SGSN 16 to let the SCF 20 know how many bits were transmitted during the 
packet communications session. For example, an IE in the ApplyChargingReport IF 
can include the vahie "7,000,000" to represent the number of bits that were transmitted 
to/from the end-user during a previous packet data session. The SCF 20 can then 
subtract the previous session's -^xsed" number of bits firom the maximum number of bits 
available for use, in order to detennine a new value representing the maximum number 
of bits that can be used for the next packet sesaon (e.g., 7,000,000 bits subtracted from 
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the previous maximum of 1024,000,000 = 324,000,000 bits). Alternatively, such an 
ApplyChargingReport IF can be used by the SGSN 1 6 to let the SCF 20 know a new 
maximum number of bits available for transmission. 

FIGURE 3 is a block diagram of the system 1 0 in an exemplary scenario where 
the end-user is communicating via parallel connections, such as, for example, a circuit- 
switched connection (e.g., voice call) and a packet-switched connection (e.g., 
simultaneous use of e-mail). In this case, the IN/CAMEL part of the network should 
instruct the SGSN 16 to report back to the IN/CAMEL part of the network when a 
specified number of bits have been passed via both connections (e.g., 100,000,000 
bits). This instruction is given so that the IN/CAMEL part of the network can, for 
example, provide the circuit-switched connection with less voice time during a period 
when more bits are being transmitted over the packet-switched connection. 
Consequently, this means that the upper lunit of bits allowed for use in the packet 
session will decrease as the circuit-switched session is connected for a longer period 
of time. As such, during the packet data session, the IN/CAMEL part of the network 
has to be able to let the SGSN 16 know what the new value representing the maximum 
numb^ of bits that can be allowed for transmission. For example, if 50,000 bits have 
been passed over the two connections since the last 1 00,000,000 bit report, preferably 
the SGSN 16 subtracts that 50,000 bits fi^om a new upper limit received. Additionally, 
if needed, the SCF 20 can order (e.g., in an ApplyCharging IF) the SGSN 16 to report 
(e.g., in an ApplyChargingReport IF) every time that, for example, 100,000 bits have 
been passed. In sum, as described above, the present invention advantageously 
provides a viable inter&ce and interoperabilhy between a packet data node (e.g., 
SGSN) and an IN/CAMEL node (e.g., SCF), which can be used to overlay CAMEL 
services on packet communications, as a service complement to Intranet and Internet 
value-added services. 

Although a preferred embodiment of the method and apparatus of the present 
invention has been illustrated in the accompanying Drawings and described in the 
foregoing Detailed Description, it will be understood that the invention is not Umited 
to the embodiment disclosed, but is capable of numerous rearrangements, modifications 
and substitutions without departing fi^om the spirit of the invention as set forth and 
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defined by the following claims. 



1 
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WHAT IS CLAIMED IS: 

1 . A method for establishing an interface between an intelligent network 
and a packet data network, comprising the steps of: 

registering in said packet data network; 

a receiving node in said packet data network requesting registration information 
from a database associated with said packet data network; and 

said database returning to said receiving node said registration information and 
service information associated with said intelligent network. 

2. The method of Claim 1, wherein said registering step is initiated by a 
mobile phone. 

3. The method of Claim 1, wherein said database comprises a home 
location register. 

4. The method of Claim 1, \^erdn said recdving node comprises a serving 
GPRS support node. 

5. The method of Claim 1, wherein said service information comprises an 
IN/CAMEL service key. 

6. The method of Claim 1, wh^ein said service information includes an 
address of a CAMEL application in a service control function of said intelligent 
network. 

7. A method for establishing an interface between an intelligmt network 
and a packet data network, conq)rising the steps of: 

activating a communications session in said packet data network; 

a node in said packet data network sending a notification signal to a node in 
said intelligent network, said notification signal identifying said conmiunications session 
to said intelligent network; and 
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said node in said intelligent network sending a control signal to said node in said 
packet data network, said control signal including information to limit a duration of 
said communications session in said packet data network. 

8. The method of Claim 7, wherein said node in said packet data network 
comprises a serving packet node. 

9. The method of Claim 7, wherein said node in said intelligent network 
comprises a service control function. 

1 0. The method of Claim 7, wherein said notification signal comprises 
sending initial data to a service. 

1 1 . The method of Claim 10, wherdn said initial data includes a service key. 

1 2. The method of Claim 7, wherein said control signal comprises a request 
from a service to apply pre-paid charging limits to a call. 

13. The method of Claim 7, wherein said control signal includes a maximum 
value of packet data for transmission. 

14. The method of Claim 13, further comprising the steps of: 

if said duration of said communications session is limited to a value less than 
said maximimi value of packet data for transmission, said node in said packet data 
network sending a second signal to said node in said intelligent network, said second 
signal including information associated with said duration; and 

said node in said intelligent network using said duration information to 
determine a new maximum value of packet data for transmission. 

15. The method of Claim 7, wherein said packet data network sends bit 
interval information to said intelligent network when a specified amount of data has 
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been transmitted, said bit interval information used by said intelligent network to 
determine a new maximum value of packet data for transmission. 

16. A system for establishing an interface between an intelligent network 
and a packet data network, comprising: 

means for registering a mobile phone in said packet data network; 

a receiving node in said packet data network, said receiving node including 
means for requesting registration information from said packet data network; and 

a database in said packet data network, said database including means for 
sending to said receiving node said registration information and service information 
associated with said intelligent network. 

17. The system of Claim 16, wherein said database comprises a home 
location register. 

1 8. The system of Claim 1 6, wherein said receiving node comprises a 
serving packet node. 

19. The ^stem of Claim 16 wherein said service information comprises an 
IN/CAMEL service key. 

20. The system of Claim 16, wherein said service information includes an 
address of a CAMEL application in a service control fiinction of said intelligent 
network. 

21. A system for establishing an interface between an intelligent network 
and a packet data network, comprising: 

means for activating a conununications session in said packet data network; 
a node in said intelligent network; and 

a node in said packet data network, said node in said packet data network 
including means for sending a notification signal to said node in said intelligent 
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network, said notification signal identifying said communications session to said 
intelligent network, and said node in said intelligent network including means for 
sending a control signal to said node in said packet data network, said control signal 
including information to limit a duration of said conmiunications session in said packet 
data network. 



22. The system of Claim 21, wherein said node in said packet data network 
comprises a serving packet node. 



23. The system of Claim 21, wherein said node in said intelligrat network 
comprises a service control &nction. 

24. The system of Claim 21, wherein said notification signal comprises 
sending initial data to a service. 

25. The system of Claim 24, wha-ein said initial data includes a service key. 

26. The system of Claim 21, wherein said control signal comprises a request 
firom a service to apply pre-paid charging limits to a call. 



27. The system of Claim 21, wherein said control signal includes a 
maximum value of packet data for transmission. 

28 . The system of Claim 27, further comprising: 

said node in said packet data network including means for sending a session 
clear signal to said node in said intelligent network if said duration of said 
conununications session is limited to a value less than said maximum value of padcet 
data for transmission, said session clear signal including information associated with 
said duration, and means for using said duration information to determine a new 
maximum value of packet data for transmission. 
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29. The system of Claim 21, wherein said packet data network includes 
means for sending bit interval information to said intelligent network when a specified 
amount of data has been transmitted, and said intelligent network includes means for. 
determining a new maximum value of packet data for transmission using said bit 
interval information. 
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